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Three species of two genera, Fissurina batavana (Zahlbr.) M. Nakan., Kashiw. & K. 
H. Moon, Graphis taneina M. Nakan., Kashiw. & K. H. Moon and Graphis chlorotica 
A. Massal. in the lichen family Graphidaceae are newly reported from Cambodia and 
their distribution ranges are presented. Among them, Graphis taneina is new to science. 
G. taneina is distinct from the allied species of the genus in having sorediate thallus, 
erumpent lirellae without striation, labia covered by a thallus nearly up to the top of 
exciples, transversely septate colorless spores which are 30-32 x 7-8 pm and in producing 
2-methoxypsoromic acid. A new combination, Fissurina batavana (Zahlbr.) M. Nakan., 
Kashiw. & K. H. Moon is proposed. In addition, these are the second worldwide records 
for 77 batavana and Graphis chlorotica. 
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As part of the Joint Research Project on 
Conservation of Stone at Ta Nei Temple, Siem 
Reap supported by the National Research 
Institute for Cultural Properties, Tokyo, the 
authors made a botanical survey in order to 
clarify the lichen flora in Cambodia. During 
the lichenological investigation in Cambodia 
from 2005 to 2010 more than 150 specimens of 
the Graphidaceae were collected. Through the 
taxonomic studies, nine species were reported 
by Nakanishi et al. (2010). This is the second 
report of the family in Cambodia. 


Materials and Methods 

The present study is based on ca 150 
specimens of the family Graphidaceae 
collected from 2005 to 2010 by Kashiwadani 
and Moon near the Angkor ruins, Siem Reap in 
Cambodia. Specimens reported in the present 
paper are kept in the herbarium of the National 
Museum of Nature and Science (TNS) unless 
otherwise cited. Chemical substances were 
studied by means of thin-layer chromatography 
(Culberson and Johnson 1982). Sections of 
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Fig. 1. A-C. Fissurina batavana (Zahlbr.) M. Nakan., Kashiw. & K. FI. Moon. A. Flabit showing 
lirellae with white pruina [FI. Kashiwadani (no. 50184, TNS) & K. FI. Moon]. B. Part of holotype 
(V. Schiffner 2912, W). C. Cross section of an apothecium, showing well-developed and non- 
carbonized exciples [FI. Kashiwadani (no. 50184, TNS) & K. FI. Moon]. D-F. Graphis chlorotica 
A. Massal. Moon [FI. Kashiwadani (no. 50058. TNS) & K. FI. Moon]. D. Flabit showing smooth 
thallus and erumpent lirellae. E. Cross section of apothecia showing apically carbonized exciples. 
F. Part of labia showing inner striations of thalloid exciple being incorporated with proper exciple 
(pe), bark cells derived from substrata (sc), hymenium (hy) and calcium oxalate crystals (cc). G, 
FI. Graphis taneina M. Nakan., Kashiw. & K. FI. Moon [FI. Kashiwadani (no. 50118, TNS) & K. 
FI. Moon]. G. Sorediate thallus and lirellae. FI. Cross section of an apothecium showing apically 
carbonized exciples and spores stained by iodine. Scale bars = 1 mm (A, B, D), 25 pm (E, F), 0.2 
mm (G) and 100 pm (C, FI). 
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apothecia and thalli were eut by hand-razor and 
mounted in GAW solution. 

Fissurina batavana (Zahlbr.) M. Nakan., 
Kashiw. & K. H. Moon, eomb. nov. 

[Fig. lA-C] 

Basionym. Graphis batavana Zahlbr. in 
Ann. Mycol. 29 : 76 (1931). 

Type collection: Java (Indonesia), in 
horto botanieo buitenzorgensi, ad arborum, V. 
Sehiflher 2912 (W-holotype !). 

Thallus greenish tan, glossy, without isidia 
or soredia, thin, 20-25 pm thick. Apothecia 
simple to rarely branched; lirellae fissured at 
the beginning, more or less elevated with age, 
up to 8 mm long, 0.4 mm wide; labia entire, 
covered with whitish-gray thalline margin up 
to the top, striation absent; disc not visible in 
surface view; exciples cartilaginous, developed 
laterally, almost absent at the bottom, yellowish 
brown, uncarbonized, 40-55 pm thick 
hymenium not inspersed, I -; asci 8-spored; 
spores colorless, 4-celled (I -), 16-18 x 7-9 
pm in size. Secondary substance not detected. 

In 1931, Zahlbruckner described Graphis 
batavana Zahlbr. from Indonesia. The holotype 
specimen (Fig. IB) was collected on tree 
bark in a botanical garden in Jakarta. It has 
well developed apothecia with simple lirellae, 
uncarbonized exciples (Fig. 1C), 4-locular 
spores (17-20 x 8-10 pm in size) and produces 
no chemical substances. Thus, it is considered 
herewith as a species belonging to the genus 
Fissurina. The Cambodian specimens (Fig. 
lA) coincide well with the holotype specimen 
in morphology and chemistry. 

The present species very much resembles 
F. rufula (Mont.) Staiger, a species reported 
from tropical and subtropical areas in the world 
(Montagne 1851, Nakanishi 1981, Vainio 
1921), which differs in having non-pruinose 
labia with more or less distinct striations. 

Since Zahlbruckner (1931) described this 
species from Indonesia, no additional record 
has been made for the species in the world. 


In the surveys conducted by the authors, this 
species was found at two localities around Ta 
Nei temple, where it grows on bark of Careya 
sp. and Ficus sp. This is the second report for 
the species. 

Specimens examined: Cambodia. Prov. Siem 
Reap: Around Ta Nei temple, Angkor ruins, Siem Reap 
(13°27TSf, 103°53'E), on bark of Careya sp. tree, elevation 
about 30 m, July 27 2009, H. Kashiwadani (no. 50116, 
TNS) & K. H. Moon; the same locality, on bark of Ficus 
sp., H. Kashiwadani (no. 50184, TNS) & K. H. Moon. 

Graphis chlorotica A. Massal. in 
Krempelhuber, Verb. Zool.-Bot. Ges. Wien 21 : 
865(1871). [Fig. ID-F] 

Since Massalongo (in Krempelhuber 1871) 
described Graphis chlorotica based on a 
collection from Am boina Island in Indonesia 
(Type collection: Indonesia, Am boina island, on 
bark, April 1857, coll. ign. s.n., W !, holotype, 
tic nil acid), no additional collection has been 
reported from Indonesia or elsewhere, though 
it was included in the world-wide key for the 
genus Graphis by Lucking et al. (2009). 

During the present survey in Cambodia, 
however, a well developed colony of this 
species was found on tree bark that coincides 
well with the type specimen morphologically 
and chemically. The description based on the 
Cambodian specimen is as follows: Thallus 
olive-green to gray-white, smooth, continuous, 
without isidia or soredia; lirellae erumpent, 
simple or weakly branched, covered with a 
lateral thalline margin nearly up to the top, 
striation absent to very weakly developed; 
labia dark to pale brown, epruinose; disc not 
visible from surface view or slightly open in 
part; proper exciple carbonized apically (Fig. 
IE), 100-150 pm thick at the apices, 20-25 
pm thick at sides; hymenium not-inspersed, 
I -; asci 8-spored, spores colorless, with 6-8 
transverse septa, 25-37 x 7-8 pm in size, I + 
purple blue. Chemical substance absent. 

Graphis chlorotica is unique in having 
weakly carbonized exciples only near the 
apices of labia which often form inner striations 
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being incorporated with bark cells of substrata, 
hyphae of thallus and calcium oxalate crystals 
(Fig. IF). 

This species resembles G. glaucescens Fee, 
a species widely disturbed in tropical regions, 
in having similar exciples carbonized apically, 
transversely septate spores of a similar size and 
in producing no chemical substance. However, 
it can be distinguished from the latter by the 
continuous thallus and by the absence of white 
pruina on labia; G. glaucescens has thin and 
dispatched thallus around lirellae which has 
distinct white pruina on labia and discs. 

This species is rather rare in the present 
area, and it was found only at one locality. Thi s 
is the second collection for this species in the 
world, though it was included in the world key 
of the genus Graphis by Lucking et al. (2009). 

Specimen examined: Cambodia. Prov. Siem Reap: 
Ta Nei temple, Angkor ruins, Siem Reap (13°27'N, 
103°53'E), on bark, elevation about 30 m. July 19, 2009, 
H. Kashiwadani (no. 50058, TNS) & K. H. Moon. 

Graphis taneina M. Nakan., Kashiw. & K. 
H. Moon, sp. nov. [Fig. IG-H] 

Similis Graphi bulacani sed thallo 
soredio hemigloboso, labis estriato et acidium 
2-methoxypsoromicum continentibus dilfert. 

Thallus corticolous, pale greenish gray to 
whitish gray, thin, ecorticate, partly sorediate. 
Soralia farinose, hemispherical or irregular 
in shape, 40-100 pm in diameter. Apothecia 
simple or sparingly branched, up to 4 mm long, 
0.18-0.3 mm wide; lirellae erumpent, covered 
with thalline margin nearly up to the top; labia 
entire to occasionally striate, covered with 
white pruina; exciples carbonized apically, 
25^0 pm thick near the top, 10-12 pm thick 
at side; hymenium not inspersed, I-, 90-100 
pm high; hypothecium 10-15 pm thick. Asci 
8-spored; spores colorless (I + purple), 6-8 
transversely septate, 30-32 x 7-8 pm in size. 

Type collection: Cambodia. Prov. Siem 
Reap: Around Ta Nei temple, Angkor ruins, 
Siem Reap (13°27TS1, 103°53'E). On tree bark. 


86# 2011T10JJ 

elevation about 30 m, 20 December 2005, H. 
Kashiwadani (no. 50118, holotype in TNS) & 
K. H. Moon. 

Chemistry: 2-methoxypsoromic acid. 

Graphis taneina is unique in having 
sorediate thallus, erumpent lirellae with smooth 
to partly striate labia (Fig. IF, G), exciples 
carbonized apically (Fig. IH), transversely 
6-8 septate colorless spores and in producing 
2-methoxypsoromic acid as a chemical 
substance. 

Graphis taneina resembles G. bulacana 
Vain., a species described from the Philippines 
(Type collection: Luzon, Bulacan, E. D. Merrill 
705, TUR-V 27882 !) and G. glaucescens 
Fee reported from tropical areas including 
Cambodia (Nakanishi et al. 2010), in having 
similar apothecia with apically carbonized 
exciples. However, it can be distinguished from 
the latter by having a sorediate thallus and in 
producing 2-methoxypsoromic acid; the latter 
two species have esorediate thalli and produce 
no chemical substance. It may be possible to 
be confused with G. supracola A. W. Archer, a 
species reported from Australia and Cambodia, 
which differs in having exciple carbonized 
laterally and produces protocetraric acid. 

2-methoxypsoromic acid is a rare substance 
in the family Graphidaceae. It was reported 
from the following species as psoromic acid, 
which was proved to be 2-methoxypsoromic 
acid by Elix (Archer 2001); Fissurina 
paradoxica (A. W. Archer) A. W. Archer, F. 
psoromica (A. W. Archer) A. W. Archer and 
G. elixii A. W. Archer (Archer 1998, 2001a, 
2001b). However, Fissurina paradoxica and F 
psoromica are distinguished from G. taneina in 
having non-carbonized exciples and muriform 
spores. Graphis elixii differs in having laterally 
carbonized exciples. 

In the present area, this species is rather 
commonly found on tree barks of Ficus, 
Planchonia, Tetramelos, etc,. 

Representative specimens examined: Cambodia. Prov. 
Siem Reap: Around Ta Nei temple, Angkor ruins, Siem 
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Reap (13°27TSf, 103°53'E), on bark, elevation about 30 m, 
19 July 2006, H. Kashiwadani (nos. 49023, 49024) & K. 
H. Moon. 

We wish to express our sineere thanks to 
eurators of TUR and W for examination of 
type speeimens used for the present study. 
Thank s are also due to Mr. S. Sophearin of the 
Authority for the Protection and Management 
of Angkor and the Region of Siem Reap for 
his kind supports during our field studies in 
Cambodia, and to Dr. S. Y. Yoon, Hankuk 
University of Foreign Studies, Seoul for her 
corrections of our English manuscript. 
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